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dieg is.jb. Bin. aehr .wtm da, rlie Span- 

: . nungsquelle.n^^ die Reohte ckwelljgn :abgel)en , ^ nich t 3 chv/e r 



Die spezielle Geatalinxng dea Transf^i^^ ferner 
d^n J^prteil auf i i; dgi^^^-n^.;;.^^^^ im: 



D±& ^^fc^iiidta^ ;2^te ^vl^e*ki6alrei :Und Vort e i le , 

d:i0 in Ue ins einzelne gehende Beschreibung 



^^l3i?e*|S attf;^ disbar be^ieht , 

^Wii^aia jam 
leii/ : lie 





yei^wetifffu ^4xe : Sestali^ 

• ^^-^'^^^^^^^^^ 

WeMen un^ el^^ die 
elnem Faar i^i'm^x^ibkiimgen bel lelchter Belastung 
- ■ zugef Uhrt .wesden. 
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Die VJ'echselrichter 21 und 22 sind v/irkaam, um Kecliteck- 
wellen den Wlcklungen 15 urid 16 zuzufiihren und die rela- 
tive Iliase dieaer Rebhteokw'eilen wird geateuert, um den 
richtigen Ausgang in, der Sekundarv/icklxuig 13 2U erzeugen. 
Uin die V/e 0118612:1 phter 21 und: 22 au igteuerh, ist eine Taat- 
puiaaciiaitung' 2^^ irdtgeaeheni d'i Eingangs- 
^anscMii^sen*'2 d63 'v/ee&^elric^h^^ 21 und den An- 

kchiUs^en^ 51''i^ zufiilir^i JDie 

Tas tpuls stiliaituh .automatiacli durcli ein^ Signal ge - 

s^f^Uef't'Averdefti-^^ S cli^ltxing voii den Aus- 

gfirigen-^'eiri^r SpannungSeinpf^iM iirid einer 

^1;j^i;y^m^ v/ird^w^^ J)±e Ein- 

graii^danscliiH^^ h^&Ymim^^ 

^ifi(i piiralll^eir^s^ Sekuridoi^lrqil^i^^ ^ 5 ^ge s'cli&i^ife:^ urid^ die 
?^Singaja^s&ft de^ ■ s ^toraenpf liidlLi 

s'in^ ^ jar^ iii Seyie 

zWisfciien: def S^ktiM T3 urid dei- ta^t 1 2 liegt • 

•:]^ine^^^ der ochalt^^^ ist ein "Rbnden^ 

- Jsa;tar . 13„ ge:scjialte,t 

i^a t • : I)er Kx>^^ ^6 lia^ e in0^^^^^d^ v 

dj^ae^^ 

5 ; :de r ; ^^e^i^Uris^ bafire guenz 

"*;ein€^n':l^g^ Die ejCfek^iye 

Indoxktanz der-^Vi^ g^meGsen/ :wei^^^ die Ptimar- 

v;ickiun^en 15 urid''|i6'^kutzg^ ' '^^'V ' " 

Im ;B^tr^€b^:v^e3^ ill dleh ifirifctir- 

' wi^lan:^^ '^5^^ e r ze iig^ " ; ^:^e ^fi^i^&naeir PJiaa 

" €iel^Lipt-"ge eitie "liSS^ SrifegUng 

'deftp S%geitf i^-^ J^uhalfcrtcr^ia 

wirdv 'um^ iie^Sant^es^M^^ die; Aiisgancs-- 

i^pannung dfeii gevr'^iiachteh \le7yi' hai:% ^' ' • ^ 

In 
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'habeh. Eln majnetiac 46 ist dicht bei der 

' -Priniatv/iciklung 13^ und^^der Sekundarv/ickluns 15 angeordnet, 
WMhrendvein^ciagrietiacher ^Woena<ihlui^ 47 dicht; b^^ der Pri- 
in'trwicklung 16 and der Sekimdarv/i:cklTLing. 1 3 angeordnet iat, 
Es ist zu erkennen, daC die Sekundarv/ickiuhs 15 eiiie 3u- 
o^rdnuiig ^ zu; dueri Pa?imai^iGkittni5en;.1 5 ^ imd 1 pi^iindi d^n: riagneti- 
achert i^eberiaphlU^ 

viiie tha^^^^^ sQnatfen : leiria 

magii^tiach^ -^-S' uh<i^ 4T^ iat iuit 

^^'fye^Wls^^ :a^^'#ii'x:ii die 

" :':#^jrfi^^ JdievfrMtitp?^ Ift-t . / 

^^^%a#i^ 4) 
an einer : effe^ciiyen Indultt4n2^''^a^ - 
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[: rMicX oinon. typifjclioii Aufbau dei', V/echqelriplitor- 
fichnl tui: ; HI, die vqrv/endet .\;f.rc* en . l:aiin , uin ,dio Ro chtocic- 
wo !J o .5 ^ r'.u crneugen. Ein. l aar gcp tcuortq = olIir.iA^^'fjlsich- 
rj c): tr:- T'r vn 1 woinoi. -Ir^ithAdon auf, /lie init ciinom ^cc - 
u(jiii:jc'Ujn|i yiirjicijlulJ 59 .verbuiKloii a.ind.. Die^AJiodg^ dierjor 

l oichi'i 9^\^J^T. . ulim i iit: dpn.-Ani; j^^fl>- ..;y;orbun- 

,dt^r^v iVii^ ;v(a:t3vGtlMfl$f},^1^9 ur;d:i! iGi«d; elaen^ 
1 luncjia] ti:ou'>:?-!5:Hl;br ,&0 vorViifi<i?JU;M 

' j iipj J'.-:rr-rj von .jleichrich Lpjmi G1 iind o2» ])i Anoden 
•'or Uj' io':ric*.tGr G1 tini 62 ?iind i:.it Meui AiurolilufJ 25 
c Innr Imaci aJ ti ii luictivitat imI vr rbunden* Daw aiidcre Kndo 
^if.r in-i.L:tivi lal: b4 int nil; M(-a AnoGhnu.. 50 vo/dmndcni. 

In ]^ol j i^M wlri oih Taatimln ^5 (Ti;;. 5 } r^-j jiCiicn don An- 
:'Oi:lur.rpiv ;i:)o 5^; Mn/-f^i^:t, \;odurch dor Glf icliri ohtnr 
/( .:f .io' nil v/ii-d :nd dadurc; cixic ^oaitivn : icr? elite ok- ' 

wGllo r .rir.Mrv;icklun/j. 1^ de:; Trai.rjroruatior^ 14 zuge- 
-'■'ri^v. -lU oine:' voi4)^fiVi, iif?!! wird fje • Ta 

.lOva -rrrf: uO uriii : - aiifjc le vM: -u-: d;^•^^lrGV. 'iro? /jXili&H-^^ 

ric: .^r 5 : l^o V:.d., ^ypLni ^^if-Tor Zr it do- GleldriricHter^ 
. r ^hn^aq: ^.L.toc wird und vui^c). ren r;dii!Eili;^^^^ 

0 -rid ^i^ ; oGh£^itindu?vtiv:.i^ in oiner Vfeis^ 
bei,Fe'3tl:ori.erwr;c^^^ bekannt;Xd.^c i)a- 

^xurch \;lrd Gine iie^a1;ive det I^imjiirv/idklung: 

l!; -ieH -i^ahsfo^rriatdra 14 2 

i^ieO/ecliner2-ich-*;e3-schalturig 22 icann; die gldlclie sein^ wle ' 
die in FiiT. 5. darfjbat&lllEi unl eind iiechtecfcWl^ 
er^eug'^n, iie dGr jP|iffl|r^ 

1^ zugefUiirt '•-.;- ■ 

Per 
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au lilXQcn, Elnrlobtuiicen, va oin laar EcohtooLnrcllcn r.r:a 
- -;xelavit-:0 1 X Mao v dib ccp^Eocliio 0-a»^^ £U- o touara j tin c in a 

ciri liisr l.ocUtcc: uoll^^^ 
. ' bine p^u'arc l;Cltaci:0. Jjri?ia{pt^g;^^ 

6. \foch3olr4c«i Icr ::ur Ziif ubruas fiinq V/ochtioiojimni^ 
eitiar iaotf //-' Cuii&iicli^^^^ cjuca Traiiq^ciiigitb^^^ 

oincxi^om nup iiazTiailqchcn Int.t einb jfiOU^ii^ 

vlckiuiic; u:2 Korni dip liit der Ifiut iJidon ioti ein Toap 
irii:iiiuJti::luiii;cn KorUf dlo f.iifluiitiv lilt dop Obliuhdtlr- 
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Power Inverter 



One very Important feature of this Invention Is the use of o speolally designed transformer where the 
core is made of a magnetic material with a pair of exterior sections used for primarz windings and a 
middle section used for secondary windings. The area between the exterior sections and the middle 
section shall form a path for magnetic flux which Joins the primary windings Independently from the 
secondary windings and also forms a path for magnetic flux for the secondary winding that doesnl 
conned the primary windings. 

Due to the magnetic side sections between primary and secondary windings hormonio voHdoa is 
suppressed efflctently at the exit. These nnagnetic secUona allow for a magnetic flux with harmonig 
rrequehctes through the main flux pathway without being connected to the secondare winding. As a 
consequence harmonic voHages are onlyjidncmted at the p/imary wLndlnqs. This is o very desirable 
feature as the voltage sources that emit squared waves are not heavily loaded. 
Additionally this special design of the transformer has the advantage that an efficient limitation of 
eledric current at the output drcult (7?) can be achl^ed. . 

The invention coinpriscs further target, features and wlvaiitagcs that sliall be ocplaii led ijt detail lotgdhcr with 
the drawings in the diagrams as follows: . 

Technically speaking the invcntioiuxcfcrs to an inverter wiring (7) with the puiposc of crc2aing a siinis curve 
that is essentially free from uppciroscillation^ whereas this power inverter is comparably simple, compact, liglu 
in weight, vciy cfficicnl and easy to regulate cither manualljr or automatically. The (ecluiical drewings In tlic 
dia^gnuns show a schcnuiUc plan of the detdg^ 

rig. 1 ; A diagraro showing a schematic electric circuit of Uic power inverter wiring according to the invctioii. 

Fig. 2: Front view ofa transformer which uaes the power inverter shown in Fig. 1. It shows the dcsigii oftltc 
steel core of the tninfoRno- and the positioning of a pair of primary windings and a aooondaiy winding on this 
core. 

Fig. 3: A graphic display ofa pair of pulso-^ontacis that are added to the tiallast and a pair of squared waves 
that are induced onto a pair of primary windings under a light loading. 

Fig. 4: A graphic display ofa pair of pulsc«oontacts induced onto Uic power inverter wiring (or regulator??) 
and a pair of squared waves induood onlo the primary windings under heavy loading 

Fig. 5: A power inverter wiring that can be used with the wiring disployed in Fig. 1 In order to generate 
squared waves that can be induced on the primary windings ofa transfonner. 

Pirsth: it shall be rdccrod to Fig. 1 . (10) is a power inverter wiring devdoped aooording the invention that has 
the puipusc uftransurmlngDC lA^niHig fiom tlic battery (1 1) iatu AC undci a loading (12). Tlit^puwci inveitcr 
wiring is comparably simple and light though extrcmdy cflieient. Furthennorc this power inverter functions in 
such a way that a sinus curve IVee ftxim upper oscillations is induced and the ontpul (cKit?) of this wiring con be 
simply regulated either maualty or anlomaticalty. 

The loading (12) is connected to ttic^xonday winding (13) ofa transformer (14) that shows a pair of primary 
windiiigs (15. 16) with a neutral h2r (77777). The neutral l»rs (77) aic coitnodod to the positive pole of the 
battery (1 1 ) via a switch (17). The end terminations of the prirmoy winding (15) axe linked wilh (crminatiuns 
(19 +20) ofa first power inverter (21) while a second power inverter (22) shows terminations (23 -t 24) that 
aic uiwiDcled Ui ilie end teruuiiatlons uf winding (16). Tlie u>unoctions (25 ^ 26) of power inverters (21 *22) 
aro ooniiccU)d to the negative pcde of tho battery (1 1). 

Power inverters 21 22 arc used for inducing squared waves onto windings 15 16. The relative phase of 
these squared waves is regulated in order to create the correct output (exit?) in the secondary winding 13. In 
order to regulate power inverters 2 W 22 a pulso-oontad switch is used to send out tactile signals to the 
entrance tcrminalions 29 + 30 of power inverter 21 and to terminations 31 -t 32 of power inverter 22. The 
pulso^ontact switch can tx operated autmatically through a signal which is introduced to this switch through 
the exH (output 7) ofa voltage sensitive swlth 33 and a current sciuitivc switch 34. The entrance lerminations 
of the vnltage sensitive switch 3.1 are parallely connected to the secondary wirHiir^ 13. The cntianoc 



tcrminaitonc oTthc current ficnnlive switch 34 ore connected to a resistance which i$ connected in series 
between secondary winding 13 and leading 12. 

An essential eomoonont of the wiring is a condensator (}0^ that is connected parallcly to the secondary winding; 
(] .1). The copocitor unit (36) has such a Value that it wcnks in combination with the cfTccUve induction of the 
aecondaiy winding (1 3) to form a parallel rcaonanoc cirdc at the desired operational frequency. The effective 
tnduotien of the winding (13) is measured when the 'primaiy windings 15 16 arc short-circuited. 
Regarding the phase, in operution the squared waves generated the primaiy windings 1 5 + 16 arc rcgulatied 
in such a waz that a just about saffietcnt exdtatton (impulse?) is induced on the tuned or resenaec secondary 
circuit in order to eomploto the loading losses whe the exit voltage has reached the desired value. 

Fig. 3 shows graphically the squared waves 39 4- 40 that arc irkhiced on primaiy windings 15 4 16 with a light 
loading. The squared waves 39 40 arc mainly shifted out of phase in order to induce an equivalent entrance 
(input???) (token as a whole) for primary wiruUngs 15 i 16 that shews short positive and negative pulses. This 
IB indicated by wave 41. 

During the lime interval t<rti both squared waves 39 • 40 have the same apnilitude. However, one is positive 
and the ether is negative. Thcrcfbie the resulting signal induced on primary winding 15 ^ 16 equals :ccn> in 
total. At tl>c time ti the squared wave 40 cliaugea i&t pubritx and culncides with squartxl wave ^9. Thus an 
equivalent entraoe (input??) is supplied for primary windings 15 f 16 which, as a whule, has the form of a 
short pulse 41. 

Pig. 4 shows graphically the squaixpd waves 39 + 40 that are ioducod with a heavy loading ou primary windings 
15+16. The squared waves 39 + 40 arc now gererally In phase in order to generate an aUraiice (inpul?) pulse 
42 of ichttlvdy long duratiuji as a wltulc in the primaiy windings 15 + 16. The operational prooodure during 
the time inlcrvaht to-ii A ti^2 corresponds to the previously dcst^ibed upcratiuiial procedure. 

A very essential /ealurc of Uie iuvcnliun is the cunstruction uf transTormcr 14 wltidi is schciualiuaUy slnnvii in 
Fig. 2. Primaty windings 15+16 and secondary winding 13 arc fixed on on a common steel core module 45. 
IViniary windings 15 » 16 arc placed on the oorc module in such a way that they, have the same counter 
m ductipp with secondary winding 33. A magnetic side tcnninalion 46 is closely situated next to primary 
windif^ 16 and secondary winding 13. It can be seen that seoondaiy winding 13 is rcMed (ddegatod?) io 
primaty windings 15 i IC and the side termixuitions 46 and 47. 

The magnetic side terminations 46 + 47 create a path I6r magnetic flux far ternary windings 15 + 16 as ivcll as 
a path for magnetic /Iua for llic seonda/y winding 13. Tlirougli Uiesc niagntlic side terminatioiis 46 + 47 
togcttiCT with transfonncr 14 it becomes possible to limiLtbe cloctriC-Currcnt and also to supprc^AUffDcr 
ocdlattoac. 

The limitation of the electiic current is cffbctod through the creation of two parallel paths for magnetic flux 
which is represented lines 48 i 49 for the primaty winding 15 AND furtrher through two parallel paths for 
magnetic Jlux that are indicated by lines 50 -< 5 1 for the primaiy wlndir^^ 1 6. Ifihe loading 1 2 becomes too 
heavy, only that soctimi of the core of the transformer that is 'AiUliaod*/ bz the flux paths 48 +50 is saturated 
whereas lux paths 49 and 51 with a high magnetic resistance arc generally not influenced. As a result the 
electric current in the primary windtr^ 15 • 16 is limited. 

A sunprcssion of the uddct oaciUations can also be achieved because of this new design. Due to the low 
itikpedcncy / impediment (?7)of capacitor 36with regard to upper oscillation voltages the greatest part of the 
upper oscillation oonient (7) of the e(|urvalcnt entrance (ir^t?) voltage (lower line of Fig. 3 * 4) occurs at an 
effective iiidution tlial is caxrted by a patli for magnetic flux 52. I hc harmonic voltages at such an effective 
induction suppress the upper oscillation content from reaching loditxg 1 2, 

In operation power inverters 21 i 22 will transmit squared waves 39 « 4t>topriraary windings 15 I 16 of 
transformer 14. Durii^ timeiruerval to-ti, the path for magnetic flux which is indicated by line 53ar>d the path 
for magnetic flux 50 rin in uppuslte dlnn;tloiis. Tills Im sii extinguidiing effect and tlius an oquivalent entrance 
for prityiary windings 15 i 1 6 is created which as a whole has the valwe zero. At t| the scpiarod wave 40 
becomes positive and the magnetic flux 50 is reversed Jn the direction of line 54. Varin^ the time intcrvall t|-t2 
the magnetic fluxes 53 and 54 arc additive and induce a counter induction in the secondary winding 13 whidi 
is equivalent to the positive pulse 41 in Fig. 3. At t2 the squared wave 39 becomes negative which has the effect 
that the magnetic flow 53 is reversed into the dirctlun iudiuital by line 48. During tlie ttntc intcrvall trt a the 
magnetic fluxes 48 and 54 run in uppi^le diroUlun which lias an c^itinguishing effect and an aitranee (input?) 
equivalent of Uie value /.eru is generated At ti tlie squared wave 40 becomes negative and causes a reversed 
magnetic flux 54 in the direction indicated by line 50. During the time intcrvall tj-l, magnetic fluxes 50 and 48 
arc additive and cause a counter induction in tltc secondary windii^g which is equivalent to the negative pulse 



2, 



4 1 in PiQ, 3. At U the squared wave 39 booomos positive again and thus causes an uulomatic repotilion of iho 
prcviowly described operation. 

Fig. 5 shows a typieal oonstniciton of a powor convortor wiring 2 ] that cnn be used to generato sciuaiod wave 
39. A pair of controlled silicon rcctiflcrs 57 i 58 show cathodes that arc connected to a mutual termination 59. 
The onodcs of thcs rcctifim arc connected to tcrminationa 19 H 20. Terminations 19 i 20 arc likewise 
connooled to o switch oapocitor 60 and also wilh the cathodes of n poir of rectifiers 61 62. The onodcs of 
rcctificrs 61 + 62 arc oonnootod to termination 25 of a switch induction 64. The other end of induction 64 is 
connected to termination 59. 

In operation u pulse-contact 65 (Fig. 3) is installed between terminations 29 4* 59. Therefore the rectifier 57 
beeves conductive and thus a positive squared wave is induced on primaiy winding 15 (tf transformer 14. At 
a set time pulse-contact 65 is disrupted and a pulse-contact 66 is installed bawcen terminations 60 i 59 (7). As 
a oonsc(|ucncc rectifier 5X(7) becomes conductive whereas rectifier 57 is then switched off by switch capacitor 
60 and the switch induction 64 this is cflcctcd in a way as it can be bbscrvcrd with solid power inverter 
switches. Urns a negative squared wave is induced on primaty winding 15 of transformer 14. 
The power inverter wiring 22 can be of the kind as it is displayed in Fig. 5 in order to generate squared wave 40 
which IS induced on pnmaiy winding 16 of transformer 14. 

Pulse-contact 2S and the voltage and electric current aensitive switches M • .14 can be constructed according 
to 1% 3 of the USA iVrtcnt Form 3 181 053» whereas the voUagc- and cloctxie current sensitive switches 
regulate „ievers62 voltages (7) that arc induced on magnetic ampHfters in order to regulate the relative duration 
of the tact of tlie pul^^-contocu. Notice tlut otho^ pulsc^oontaci switches and voltagc-oontad switches and 
electric current contact switches can Ik used. 



PATENT CRITERIA 

1. ) Power inverter for Induction of an alternating voltage on a loading, chamctcrizud by » Utuifonner with o 

OOTC made of magnetic material; a scumdury winding on tills core that is connected to the loading; o pair of 
prtmaiy windings on ihis core thai is coupled inductively with the scumdary winding; a capacitor that is 
uunnuutcd in puralld with the secundaiy winding in order to form a harmonic secondary circuit; apfJlonocs 
that induce a pair of squared waves on tltc primaiy wtitdings and appliances to regulate the relative phase 
of these squared waves on the primary windings and appllaiioes to legulatc tlie relative phase of these 
squared waves In order to Induce soffleiem exdcation on the hanmonic secondary uruuit with the puipuse 
of oompcnsatign for the loading and losses in Uie aecondajy circuit once the output / exit (7) vohage has 
reached the desired value. 

2. ) Power invcncr for tiiduction of an alternating voltage on a loading, charactcrizod by a tranfbrrncr with o 

cuje made of magnetic luatcrial. a scoondaiy winding on this oorc thai is connected to the loading; a pair of 
primary wiiuling^ un this uire that is coupled Inductively with the secondary winditig; a copacitorthat is 
cunnoctod in parallel widi the socondaiy wlndii^ in order to form a harmontc socoff\daxy cirmit; appliances 
thai Induce a pair of squared waves on the primary windings and ap}dtanccs to rc^ilate the lelotlve phase 
Of these squared waves bn the primary windings and applianoes to regulate the relative phase of these 
squared waves in order to induce suITidcnl cxdtatiun un llie liarmonio scoondaiy circuit with the purpose 
of compennitigB for the luadiiig ami losses In tlie secondary circuit onoe the output / exit (7) vdtagc has 
readied lite deadied value, magnetic lateral / (side ?) taruiinationson the core in order to create a path for 
magnetic flow which connects the primary windings independently from the secondary winding. 

3. ) Power inverter for inducUon of an alternating voltage on a loading, charactcrizod by a tnmfom^et with a 

oorc made uf muguetic matei ial, a secondaiy winding on this core that is oonncctod to the loading; a pair of 
primary windings on this core that is coupled induuivcly willi llie secondaiy wiixling; a capacilor that is 
connected in parallel with the secondary wiiuling In order to form a harmonic soooudaiy circuit; applianoes 
that induce a pair uf squared waves on tlic primary windings and applianoes to regulate the relative phase 
of these squared waves on the primary windings arul apphanoes to regulate the relative phase of thc^ 
squared waves in order to induce stillidciit excitation on tin? Iiarinonic seoorulary circuit with the purpose 
of oompcnsatign ibr the loading and losses in the secondary circuit once the output / exit (7) voltage has 
reached the desired value. The vuie sliows a few exterior section that hold the primary windings and a 
middle section between the exterior sections for the teoumdary winding. A pair of lateral / (ride?) 
termination sections between the exieriur seuloiut luid the middle section are placed in such a way to form 
magrtctic paths for flux lluil cuiuioul tltt? primary winding s indqxndcnily firom the secondary winding and 
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